Most proposals aimed at reducing socioeconomic inequalities in health are hased on 2 complementary interventions: those focusing on the proximal determinants of inequalities and those whose objective is to change the distribution of basic socioeconomic conditions.'"' Proposals for the first type of intervention are based on the idea that socioeconomic conditions affect health largely by means of diverse material, psychosocial, and behavioral risk factors, which are more prevalent in lower socioeconomic groups. Proposals for the second type of intervention involve the implicit assumption that health inequalities will be reduced if the health of individuals in lower socioeconomic groups is improved. It is assumed that fiscal and socioeconomic policies aimed at distribution of income, employment, and family welfare cind provision of public services such as health care and education are justified because they cushion the effects of inequalities in the labor market cind improve the material conditions of individuals who are socioeconomically disadvantaged, thereby improving their health status.
However, a more egalitarian distribution of the socioeconomic determinants of health is not necessarily accompanied by smaller socioeconomic inequalities in health. A study comparing socioeconomic inequalities in health in the 1980s in various Europestn countries* revealed stnaller relative health inequalities in countries such as Spain and Switzerland, which had greater income inequalities during that period^; the Nordic countries, which are traditionally more egalitarian, exhibited the largest inequalities in health. A cross-sectional study comparing different regions in Spain during the 1980s did not show any relationship between income inequaKty and inequality in disability.'" Increased inequalities in mortality in the Nordic countries were observed in the final 2 decades of the 20th century, a period during which levels of income inequality remained constant." Nevertheless, Objectives. We examined the evolution of income inequalities and health inequalities in Spain from the time of the country's entry into the European Union.
Methods. We estimated distributions of provincial income and household income, relations of provincial income with mortality and disability, and relations of household income with disability in 1984-1986 and 1999-2001 .
Results. Inequalities in average provincial income and household income were lower in 2000 than in 1985. Differences in mortality and disability according to income were greater in 2000 than in 1985, in both absolute and relative terms, except for differences in mortality among individuals aged 25 to 44 years. In most cases, differences in mortality from leading causes of death and differences in major types of disabilities were also greater in 2000.
Conclusions. Our results show that redistribution of income might achieve greater social justice but probably does not lead to reduced health inequalities, despite observed improvements in material circumstances as well as in most health indicators among disadvantaged population groups. {Am J Public Health. some authors have criticized the isolated use of relative measures to compare health inequalities and are in favor instead of incorporating absolute measures to evaluate the effects of public policies.'Î n any case, little research has been conducted comparing the evolution of socioeconomic inequalities and inequalities in health, even though "natural experiments" have offered many opportunities for such studies during periods that have produced changes in the distribution of socioeconomic determinants of health for reasons other than the association of those determinants with health. This was the strategy followed in the present study, in which we estimated health inequalities in Spain in the mid-1980s and the interval surrounding the year 2000, a 15-year period characterized by major social eind economic investments resulting from Spain's entry into the European Union. In 2000, the richest 5% of the population was wealthier than in the mid-1980s, but the 50% of the population at lower income levels had increased in terms of its share of total incomes as well, and consequently there was no increase in income inequality.'^ Also, regional per capita income in Spain moved closer to the European Union average during this period, and inequalities in regional per capita income were reduced.*M
ETHODS

Data Sources
We used 2 data sets to evaluate socioeconomic inequalities in health in the periods surrounding 1985 and 2000: Spain's mortality register and the country's national disability surveys. Population estimates derived from the National Statistics Institute were used in calculating mortality rates. We obtained data on deaths for 1985-1986 and 2000-2001, and we gathered information on disability from the only 2 national disability surveys that have been carried out, one in 1986 and the other in 1999. Participants in these disability surveys were selected via a multistage procedure. Initially, towns were chosen through random selection proportional to the size of their population, and then census areas were stratified according to household socioeconomic characteristics before individual residents were randomly selected. Nonresponse rates were 5.1% in 1986 and 7.1% in 1999.
The present study was restricted to the population aged 25 to 74 years. Individuals 75 years or older were not included because institutionalized individuals were not represented in the 1986 disability survey, and the probability of institutionalization is relatively high in this age group.
Measures of Health Outcomes
Mortality from all causes and prevalence of disability were assessed. The measure of disability used was the percentage of individuals whose survey responses indicated one or more disabilities. The types of disabilities listed in the 1986 and 1999 questionnaires were nearly the same. Only permanent disabilities were recorded. A disability was considered to be permanent when permanency was implicit in its nature-as in the case of disabilities caused by mental retardation-or when the length of time the person had experienced the disability in combination with the length of time he or she was expected to experience it was 1 year or more. In the analysis of the 1986 survey, people whose only disability was the inability to run were excluded from the analysis because this type of disability was not included in 1999.
Various specific health measures were also studied because, as pointed out by many authors (e.g., Lynch and Davey Smith'^), summary measures can mask possible heterogeneous associations between socioeconomic circumstances and health. The specific health measures assessed were mortality from cancer (codes C00-C97 in the International Classification of Diseases, Tenth Revision ), mortality from cardiovascular disease {ICD-10 codes 100-199), mortality from respiratory disease {ICD-10 codes J00-J99), mortality from gastrointestinal disease [ICD-IO codes K00-K93), and disabilities in the following 6 areas: seeing, hearing, personal care, activities of daily living, ability to move about inside the house, and ability to move about outside the house.
Socioeconomic Variables
The socioeconomic variables assessed were average provincial income and household equivalent income. Gross domestic product (GDP) per capita in each province, as estimated by Eurostat, was used as the indicator of average provincial income. The provinces were rank ordered in accordance with per capita GDP in 1985 and in 2000, and the quartiles of the distribution were calculated for each year. Populations, deaths, and individuals interviewed in each survey were then assigned to a per capita GDP quartile in accordance with province of residence.
Both disability surveys included items focusing on total household income, and respondents were asked to select one of 10 income intervals. To assign an income to each person interviewed, we transformed this variable to a quantitative variable using the midpoint of each interval and dividing by the square root of the number of people in the household. We then estimated the quartiles of the distribution of household equivalent income and included each respondent in one of these quartiles. Nonresponse rates associated with the question on household income were 75% in 1986 and 12.5% in 1999.
Statistical Anaiyses
We first calculated the indicators of the distribution of average provincial income and of household equivalent income for the periods surrotmding 1985 and 2000. We then calculated age-adjusted mortality rates and age-adjusted prevalences of disability according to different socioeconomic variables. The age distribution of the Spanish population in 2000 was used as the standard population distribution. Because we found that age modified the effect of average provincial income on mortality, we conducted all analyses separately for 2 age groups: 25 to 44 years and 45 to 74 years.
We estimated magnitudes of health inequalities by determining the association between each socioeconomic variable and the measures of health. We calculated age-adjusted measures of association based on both relative differences (i.e., ratios) and absolute differences. Poisson regression was used to estimate associations between average provincial incomes and the mortality measures. In estimating associations between average provincial incomes and measures of disability, we were able to take into account potential withinprovince correlations in outcomes by estimating random effect logit models with a random intercept for each province. Finally, we used logistic regression analyses to estimate associations between household equivalent incomes and measures of disability.
To estimate the trends of the associations, we coded average provincial income quartiles and household equivalent income quartiles as continuous variables. In cases in which a trend was clearly evident (i.e., P<.05), we also calculated the age-adjusted relative index of inequality (RII), a measure that takes into account the proportion of the population in each socioeconomic group as well as the estimated effect on the measure of health for that group. For various causes of death among individuals aged 25 to 44 years and for various types of disabilities in 1985, the trend of the association with provincial income was not linear. As a result, we did not estimate the RII for the specific measures of health in the belief that, in these cases, the frequency ratio between the poorest and richest quartiles of income was a more appropriate measure to evaluate the evolution of health inequalities.
RESULTS
Inequality in the distribution of average provincial income and of household equivalent income was smaller in 2000 than in 1985 (Table 1) . Table 2 presents estimates for mortality and disability according to average provincial income. In general, mortality rates and disability prevalences were highest in the lowest income quartile and lowest in the highest income quartile, with the exception of mortfdity among those aged 25 to 44 years and prevalence of disability in 1985. Relative and absolute differences between the mortality rates for the poorest and richest quartiles were not significant in either year among individuals aged 25 to 44 years, whereas these differences were larger in 2000 than in 1985 among individuals aged 45 to 74 years.
In 1985 and 2000, the RIIs for mortality among men aged 45 to 74 years were 1.10 and 1.24, respectively, and the corresponding RIIs among women in this age group were 1.17 and 1.32. The relative and absolute differences between the disability prevalences in the poorest and richest quartiles were significant only for 2000. In 2000, disability RIIs were 1.74 among men and 1.46 among women in the 25-to 44-year age group and 1.78 Eimong both men and women in the 45-to 74-year age group. "Based on gross domestic product per capita. 'Based on household income data estimated from disability surveys. 'Estimates based on Lorenz curve. The 90/10 percentile ratio refers to the ratio of the total income received by the 10% of the population with the highest incomes to the total income received by the 10% of the population with the lowest incomes.
Among individuals aged 25 to 44 years, mortality from all of the causes of death assessed in this study decreased between 1985 and 2000 (Table 3 ), whereas the mortality rate ratio between the poorest and richest provincial income quartiles increased for cardiovascular diseases and decreased for cancer and gastrointestinal diseases. Among those aged 45 to 74 years, mortality from all causes of death decreased in 2000 with the exception of mortality from cancer, which increased. The mortality rate ratio between the poorest and richest provincial income quartiles increased for cardiovascular diseases and gastrointestinal diseases and remained stable for cancer and respiratory diseases.
It can also be seen from Table 3 that the prevalences of all of the types of disability assessed here decreased between 1985 and 2000 except for the prevalence of disability related to personal care, which increased. In general terms, prevalence odds ratios between the poorest and richest provincial income quartiles for the different types of disability analyzed increased among individuals aged 45 to 74 years, whereas the evolution of the magnitude of prevalence odds ratios varied according to type of disability among individuals aged 25 to 44 years. Table 4 shows disability estimates according to household equivalent incomes. In both periods, the highest prevalence of disability was seen among those in the lowest income quartile, and the lowest prevalence was observed among those in the highest quartile. Prevalence odds ratios, prevalence differences, and RIIs were higher in 2000 than in 1985. In the case of most types of disability analyzed, the prevalence odds ratios between the poorest and richest income quartiles were higher in 2000 than in 1985.
DISCUSSION
Principal Findings
Differences in income between Spain's richest and poorest provinces and the country's richest and poorest residents decreased between 1985 and 2000. In contrast, differences in mortality and disability between the richest and poorest provinces and differences in disability between the richest and poorest citizens were greater, in both relative and absolute terms, in the period surrounding 2000 than in the period surrounding 1985. Differences in mortality among individuals aged 25 to 44 years, which were not significant in either period, were an exception. In general terms, RIIs for both summary health measures were also higher in 2000.
The increased inequality in total mortality observed in the 45-to 74-year age group was because of a larger proportional decrease in mortality in the richest areas, and this decrease in turn was partly attributable to larger declines in mortality from cardiovascular diseases. The contribution of gastrointestinal diseases was also important, because the proportional decrease in mortality from this cause was also greater in the richest areas. The proportional increase in mortality from cancer was similar in all areas, and thus its contribution to the trend of inequality in total mortality was insignificant. In the 25-to 44-year age group, there was also a larger proportional decrease in mortality from cardiovasculcir diseases in the richest areas, but its impact on inequality in total mortality was cushioned by a proportionally latter decrease in the other causes of death in the poorest areas.
The increased disability inequality observed was also because of proportionally larger reductions in disability in the richest areas and among the richest individuals. Since our definition of disability was not overly specific (i.e., a person was considered disabled if he or she had one or more of several disabilities), we were not able to determine whether this trend was because of the presence of certain single disabilities or to the simultaneous presence of several disabilities. Nevertheless, in the richest areas and among the wealthiest individuals, we observed proportionally larger reductions in prevalences of disabilities related to hearing, activities of daily living, moving about inside the home, and moving about outside the home.
Data Evaluation
In this study, we examined the parallel evolution of health inequalities and income inequality, but several authors have noted that income inequality is unlikely to have a short term effect on health problems.'^"'^ A life course approach has been proposed as the best alternative to determine the influence on specific health outcomes of income inequality across successive birth cohorts.'''^ In any event, Spciin exhibited a declining trend in income inequality over the final 2 decades of the 20th century, lending importance to our study as a "natural experiment" assessing possible determinants of health inequalities.
As a result of a lack of information on personal income and other individual socioeconomic characteristics, we were able to estimate mortality inequalities only via mean provincial incomes. We probably would also have found an increase in mortality differences if data on personal income had been used, given the results of other studies showing increases in the 1980s in relative mortality differences according to social class and increases in the 1990s in absolute differences in life expectancy according to educational level in some Spanish provinces.'^'T he relation observed between income and disability could have been a consequence of the effects of health on inconie, given that Note. Quartile 1 = poorest; Quartile 4=richest; Cl=confidence interval; RII=relative index of inequality. Rate ratios (or differences) and prevalence odds ratios (or differences) refer to comparisons of the poorest versus the richest. RIIs reflect the relative rates of mortality (or prevalences of disability) for the hypothetically poorest versus the hypothetically richest areas. disability can cause impoverishment Furthermore, levels of impoverishment among individuals with disabilities could have been responsible for the increased differences in disability prevalences according to level of income. However, when we analyzed prevalence of disability according to educational level of the head of household, we also observed an inverse gradient; likewise, the magnitude of this gradient was larger in 2000 (data not shown). It might be suggested as well that bias explained the increased differences in disability prevalences by average provincial incomes, since no differences were seen in 1985. However, we found no evidence that people without disabilities emigrate to richer provinces or that people with disabilities emigrate to poorer ones.
In the 25-to 44-year age group, trends in the relationship of mean provincial income to mortality stemming from different causes and to prevalence of different types of disability were highly heterogeneous: in some cases the magnitude of the relation increased, in other cases it decreased, and in still others it remained stable. These heterogeneous results were probably because of poor classification of the measure of exposure-mean income level in area of residence-in this age group, since changes in residence among provinces Eire more frequent among young adults than among those older than 44 years.
We estimated both relative and absolute measures. Our objective from a public health perspective was to identify the problems representing the greatest population burdens, Eind, in such an analysis, absolute measures are more appropriate than relative ones. The greatest reductions in health inequalities will be achieved when interventions focus on the health problems that occur most frequently, even if problems that occur less frequently show a pronounced gradient in relative terms. However, relative measures are equally appropriate in evaluations of the effects of public policies. Comparisons of health inequalities over time and between areas may well require the use of various types of estimates.'^•^''•^' In any case, there is no reason for uncertainty in interpreting the results of our study, since the magnitudes of both measures were greater in 2000 than in 1985.
The differences in disability according to provindal income and their evolution could reflect the effects on health of the individual sodoeconomic characteristics of the residents of each province. When we adjusted for equivalent household incomes, however, the relation between disability and average provindal income in 2000 did not disappear, although the prevalence odds ratio for the overall population declined from 1.44 (95% confidence interval [CI] = 1.20, 1.73) to 1.22 (95%CI=1.03, 1.47).
Comparison Witii Otiier Studies and Possibie Explanations
Few studies have examined the simultaneous evolution of sodoeconomic inequalities and health inequalities. One exception is a study conducted in Holland that showed stabilization in income inequality during the final 2 decades of the 20th century, together with a more or less stable magnitude of inequalities in various health problems and a substantial increase in inequality in terms of less than optimal self-assessed health.^Â nother way to compare our results with those of other investigations is to assess the evolution of socioeconomic inequalities in health, on the one hand, and the evolution of the distribution of income inequality, on the other, in various countries. During the 1980s and 1990s, increased inequality in terms of less thcin optimal self-assessed health according to income level was observed in both the Nordic countries and Germany, where income inequality remained stable, as well as in the United Kingdom, where income inequality increased during this period.^'^'"* Likewise, in the final third of the 20th century, there were continuous relative increases in inequality in mortality according to occupation and other indicators reflecting material conditions in countries with available data: the United Kingdom,"" the United States,^**" and the Nordic countries. "'^^"•'° However, income inequality decreased or remained stable up to the beginning of the 1980s in the United Kingdom and the United States and up to the early 1990s in the Nordic countries.Î t is normally assumed that reductions in income inequality will lead to differences in terms of improvements in the health of lower socioeconomic groups. However, the studies just cited show that such improvements have been proportionally larger in higher socioeconomic groups. Likewise, the increased health inequalities observed in the present study reflect the fact that their frequency in the poorer provinces of Spain cind among individuals with low incomes has decreased to a lesser degree than in the wealthier provinces and among individuals with higher incomes. A possible explanation is increased inequalities in proximal determinants of health such as smoking, poor nutrition, excessive alcohol consumption, and lack of physical activity. However, there are several reasons to believe that these factors were probably of little importance.
For example, Rodriguez-Artalejo et al. noted that material deprivation explains most of the provincial variability in cardiovascular mortality-the cause of death for which the increase in inequality was greatest-whereas the proximal determinants of health contribute very little to this variability.^' In addition, although the present results were similar among men and women, smoking trends have been shown to vary according to gender; smoking has decreased among men and increased among women, especially in the upper socioeconomic groups.'^ Neither have socioeconomic differences been observed in adherence to the Mediterranean diet (given that adherence to this diet has shown an inverse association with mortality).^"* Finally, these proximal determinants of health cannot be considered ftindamental risk factors in the occurrence of certain health problems such as disabilities.
Some researchers have pointed out that, although health inequalities in England and Wales have increased no more than in other developed countries, the international literature on trends in health inequalities is dominated by reports from these areas.^"*"''' Likewise, the idea that reducing income inequality will decrease health inequalities has been disseminated by British authors, despite the fact that there is no evidence that reducing income inequality leads to reduced health inequalities.^'''^ As pointed out by Deaton,^'' income redistribution policies will not easily reduce health inequalities because they are usually accompanied by other social policies that provide more benefits to individuals at higher education levels, who in turn have higher incomes and are in better health.
It may well be that the "inverse equity hypothesis" suggested by others to explain how health inequalities evolve in response to public health interventions in developing countries^* can be applied to developed countries as well. In fact, wealthier areas and richer individuals probably benefit to a greater extent from improved health-related conditions in the physical, economic, and social environments that normally accompany income distribution policies. Only when the rich have reached a certain level of improved health statusbeyond which socioeconomic interventions are unlikely to produce substantial further improvements-will the poor begin to catch up and health inequalities begin to be reduced.
In summary, in this study we found that inequality in the distributions of average provincial income and of household equivalent income in Spain were smaller in 2000 than in 1985; in contrast, there was an immense increase in health inequalities between 1985 and 2000. Our results show that income redistribution might achieve greater sodal justice but probably does not reduce health inequalities, despite the improved material circumstances and health indicators of the more disadvantaged segments of the population.
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